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(57) ABSTRACT

A light source package structure is provided. The light
source package structure includes a substrate, an upper
electrode layer, a light emitting unit, a photodiode, a sur-
rounding wall, a light permeable element, and a coating
layer. The substrate includes a first surface and a second
surface that is opposite to the first surface. The upper
electrode layer is disposed on the first surface of the sub-
strate. The light emitting unit and the photodiode both are
disposed on the upper electrode layer. The surrounding wall
is disposed on the first surface and is arranged to surround
the light emitting unit and the photodiode. The light perme-
able element is disposed on the surrounding wall. The
coating layer is disposed inside of the surrounding wall and
is coated on a part of the first surface and a part of the upper
electrode layer.

17 Claims, 5 Drawing Sheets
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1
LIGHT SOURCE PACKAGE STRUCTURE

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

This application claims the benefit of priority to China
Patent Application No. 202010004739.5, filed on Jan. 3,
2020, and No. 201910378781.0, filed on May 7, 2019, in
People’s Republic of China. The entire content of the above
identified application is incorporated herein by reference.

Some references, which may include patents, patent appli-
cations and various publications, may be cited and discussed
in the description of this disclosure. The citation and/or
discussion of such references is provided merely to clarify
the description of the present disclosure and is not an
admission that any such reference is “prior art” to the
disclosure described herein. All references cited and dis-
cussed in this specification are incorporated herein by ref-
erence in their entireties and to the same extent as if each
reference was individually incorporated by reference.

FIELD OF THE DISCLOSURE

The present disclosure relates to a light source package
structure, and more particularly to a light source package
structure using a coating layer to converge a light current
distribution of a photodiode.

BACKGROUND OF THE DISCLOSURE

Conventional light source package structures mostly use
a TO-CAN (Transistor Outline-CAN) package structure.
However, as there have been no major structural improve-
ments in recent years, the conventional light source package
structures have become increasingly difficult to meet various
requirements.

SUMMARY OF THE DISCLOSURE

In response to the above-referenced technical inadequa-
cies, the present disclosure provides a light source package
structure to effectively improve on the issues associated with
conventional light source package structures.

Therefore, the light source package structure of the pres-
ent disclosure implements a structure that is different from
a TO-CAN (Transistor Outline-CAN) package structure to
meet different requirements.

These and other aspects of the present disclosure will
become apparent from the following description of the
embodiment taken in conjunction with the following draw-
ings and their captions, although variations and modifica-
tions therein may be affected without departing from the
spirit and scope of the novel concepts of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure will become more fully understood
from the following detailed description and accompanying
drawings.

FIG. 1 is a perspective view of a light source package
structure according to an embodiment of the present disclo-
sure.

FIG. 2 is an exploded view of FIG. 1 when an adhesive
is omitted.

FIG. 3 is a cross-sectional view of FIG. 1.
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FIG. 4 is a cross-sectional view of the light source
package structure without a coating layer according to an
embodiment of the present disclosure.

FIG. 5 is a cross-sectional view of the light source
package structure with the coating layer according to the
embodiment of the present disclosure.

FIG. 6 is a curve diagram of a wavelength of a light
emitted by a light emitting unit of the light source package
structure and a reflectance of a corresponding coating layer
according to the embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

The present disclosure is more particularly described in
the following examples that are intended as illustrative only
since numerous modifications and variations therein will be
apparent to those skilled in the art. Like numbers in the
drawings indicate like components throughout the views. As
used in the description herein and throughout the claims that
follow, unless the context clearly dictates otherwise, the
meaning of “a”, “an”, and “the” includes plural reference,
and the meaning of “in” includes “in” and “on”. Titles or
subtitles can be used herein for the convenience of a reader,
which shall have no influence on the scope of the present
disclosure.

The terms used herein generally have their ordinary
meanings in the art. In the case of conflict, the present
document, including any definitions given herein, will pre-
vail. The same thing can be expressed in more than one way.
Alternative language and synonyms can be used for any
term(s) discussed herein, and no special significance is to be
placed upon whether a term is elaborated or discussed
herein. A recital of one or more synonyms does not exclude
the use of other synonyms. The use of examples anywhere
in this specification including examples of any terms is
illustrative only, and in no way limits the scope and meaning
of the present disclosure or of any exemplified term. Like-
wise, the present disclosure is not limited to various embodi-
ments given herein. Numbering terms such as “first”, “sec-
ond” or “third” can be used to describe various components,
signals or the like, which are for distinguishing one com-
ponent/signal from another one only, and are not intended to,
nor should be construed to impose any substantive limita-
tions on the components, signals or the like.

Referring to FIG. 1 to FIG. 6, an embodiment of the
present disclosure provides a light source package structure
100, and more particularly to a light source package struc-
ture 100 for a 3D sensing, such as the light source package
structure 100 applying a vertical cavity surface emitting
laser (VCSEL) or an infrared light source, but the present
disclosure is not limited thereto. For example, the light
source package structure 100 can also apply a LED or a
laser.

The light source package structure 100 (as shown in FIG.
1 to FIG. 3) includes a substrate 1, an upper electrode layer
2 disposed on a side of the substrate 1, a lower electrode
layer 3 disposed on an opposite side of the substrate 1, a
plurality of conducting pillars 4 embedded inside of the
substrate 1, a surrounding wall 5 disposed on the substrate
1, a light emitting unit 6 mounted on the upper electrode
layer 2, a light permeable element 8 disposed on the sur-
rounding wall 5, and an adhesive 9 connecting and fixing the
light permeable element 8 and the surrounding wall 5.

The substrate 1 is substantially a rectangular shape (such
as a rectangular shape or a square shape) in the present
embodiment. The substrate 1 of the present embodiment is
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a ceramic substrate and includes a first surface 11 and a
second surface 12 that is opposite to the first surface 11. The
material of the substrate 1 is not limited to the ceramic, and
the material of the substrate 1 can also be a circuit board or
other insulating substrate.

The upper electrode layer 2 is disposed on the first surface
11 of the substrate 1, and the lower electrode layer 3 is
disposed on the second surface 12 of the substrate 1. The
conducting pillars 4 are embedded inside of the substrate 1.
Each of the conducting pillars 4 has two ends that are
respectively connected to the upper electrode layer 2 and the
lower electrode layer 3, so that the upper electrode layer 2
can be electrically connected to the lower electrode layer 3
through the conducting pillars 4.

The surrounding wall 5 is made of the liquid crystal
polymer and is disposed on the first surface 11 of the
substrate 1. An outer edge of the surrounding wall 5 is
coplanar with an outer edge of the substrate 1, and a
peripheral part of the upper electrode layer 2 is sandwiched
between the above-mentioned surrounding wall 5 and the
substrate 1. The surrounding wall 5 is annular with a step
structure, and the surrounding wall 5 of the present embodi-
ment is a one-piece molded structure, but the present dis-
closure is not limited thereto.

Specifically, the surrounding wall 5 includes an upper
tread surface 51, an upper riser surface 52 connected to an
inner edge of the upper tread surface 51, a lower tread
surface 53, and a lower riser surface 54 connected to an inner
edge of the lower tread surface 53, each of the above
mentioned elements (i.e., 51-54) are sequentially arranged
from an outside to an inside of the surrounding wall 5.
Furthermore, in the present embodiment, the surrounding
wall 5 includes two inclined surfaces 55 that are respectively
connected to the upper riser surface 52 and the lower tread
surface 53, and the two inclined surfaces 55 are respectively
connected to two opposite sides of the lower tread surface 53
(e.g., two short edges of the lower tread surface 53 in FIG.
2).

The upper tread surface 51 is a square annular shape (such
as a rectangular annular shape or a square annular shape) and
is arranged away from the substrate 1. The upper tread
surface 51 in the present embodiment is a top surface of the
surrounding wall 5, and the upper tread surface 51 is
preferably parallel to the first surface 11 of the substrate 1.
The upper riser surface 52 is a square annular shape and is
vertically connected to the inner edge of the upper tread
surface 51. The lower tread surface 53 is a square annular
shape and is disposed at an inner side of the upper riser
surface 52. The lower tread surface 53 is preferably parallel
to the upper tread surface 51, and a distance between the
lower tread surface 53 and the first surface 11 is less than a
distance between the upper tread surface 51 and the first
surface 11. The lower riser surface 54 is a square annular
shape. The lower riser surface 54 is vertically connected to
an inner edge of the lower tread surface 53 and is arranged
away from the upper tread surface 51. The lower riser
surface 54 and the first surface 11 of the substrate 1 jointly
define a receiving space S.

Furthermore, one side of each of the two inclined surfaces
55 (e.g., an inner edge of each of the inclined surfaces 55 in
FIG. 3) is connected to the lower tread surface 53 to form an
angle greater than 90 degrees, and the other side of each of
the two inclined surfaces 55 (e.g., an outer edge of each of
the inclined surfaces 55 in FIG. 3) and the upper riser surface
52 jointly form an accommodating groove 56 that has an
angle less than 90 degrees. That is, positions of the two
accommodating grooves 56 of the surrounding wall 5 are
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opposite to each other, but the present disclosure is not
limited thereto. For example, in other embodiments not
shown, the surrounding wall 5 can include at least one
inclined surface 55 and at least one accommodating groove
56 corresponding in position to the at least one inclined
surface 55. That is, the accommodating groove 56 is dis-
posed between the lower tread surface 53 and the upper riser
surface 52.

In addition, the surrounding wall 5 has two notches 58
that are recessed from the lower tread surface 53 and the
lower riser surface 54 and that are in spatial communication
with the receiving space S. The two notches 58 are arranged
opposite to each other. The two notches 58 of the surround-
ing wall 5 are preferably and respectively disposed at a
center of the two long edges of the lower tread surface 53.
That is, the two accommodating grooves 56 of the surround-
ing wall 5 and the two notches 58 respectively correspond in
position to four edges of the lower tread surface 53, but the
present disclosure is not limited thereto. For example, in
other embodiments of the present disclosure, the surround-
ing wall 5 can also have at least one notch 58.

As shown in FIG. 1 to FIG. 3 (the adhesive 9 and the
active molecular layer 57 are omitted in FIG. 1 and FIG. 2),
in the present embodiment, the light emitting unit 6 is the
vertical cavity surface emitting laser (VCSEL) that provides
an infrared light. The light emitting unit 6 is disposed inside
of the receiving space S, and the light emitting unit 6
preferably corresponds to a center of the first surface 11.

In the present embodiment, the light permeable element 8
is a transparent glass plate and a light-diffusing layer dis-
posed on the transparent glass plate. The light permeable
element 8 is disposed on the lower tread surface 53 of the
surrounding wall 5 and is spaced apart from the upper riser
surface 52 (that is, the light permeable element 8 does not
contact the upper riser surface 52). Accordingly, each of the
above-mentioned notches 58 defines an air flow channel that
is in spatial communication with the receiving space S and
an external space.

Furthermore, in the present embodiment, the light perme-
able element 8 is fixed on the surrounding wall 5 through the
adhesive 9, and the light permeable element 8 and the lower
tread surface 53 can be closely integrated with each other
through the adhesive 9 without a gap. A part of the adhesive
9 is disposed inside of each of the accommodating grooves
56 of the surrounding wall 5.

As shown in FIG. 4 to FIG. 6, the light source package
structure 100 of the present embodiment further includes a
photodiode 7 (i.e., a photodetector) mounted on the upper
electrode layer 2, and the photodiode 7 is disposed inside of
the receiving space S. It should be noted that the photodiode
7 can detect the light reflected by the light permeable
element 8 or by an inside wall of the surrounding wall 5 to
generate a light current signal. If the light permeable element
8 breaks or falls off, the light current signal generated by the
photodiode 7 has a difference so that the photodiode 7
triggers the controller to power off the light emitting unit 6
s0 as to protect viewer’s eyes from being hurt due to an
excessive light output. The light current signal of the pho-
todiode 7 also has another function that is to feedback a
magnitude of the light current to a controller, so as to modify
a driving current of the light emitting unit 6 to ensure a
constant power output of the light source.

However, a light current signal may be difference due to
the light reflection or light absorption of the substrate 1.
Specifically, in addition to assembly tolerances of the light
source package structure 100, there is a possible reason that
a die-bonding adhesive layer B and the substrate 1 absorb all
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or a part of reflected light that are continuously reflected
between the light permeable element 8, the inside of the
surrounding wall 5 and the upper surface of the substrate 1.
Accordingly, the number of photons reaching the photo-
diode 7 is different so that the light current has a variation
distribution. Furthermore, if there is a difference in a surface
roughness of the substrate 1 or an occupied area of the
die-bonding layer B, the number of reflections of the
reflected light is different accordingly. That is, energy of the
light reflected into the photodiode 7 is different due to
attenuation.

Accordingly, as shown in FIG. 5, the light source package
structure 100 of the present disclosure further includes a
light absorbing layer 10 formed on an inner side of the
surrounding wall 5 or the upper surface of the substrate 1.
The light absorbing layer 10 is a composite resin made of a
resin and a light absorbent mixed therewith and is formed by
curing. The composite resin before being cured has a vis-
cosity within a range of 600 mPa's to 6000 mPa's. The
composite resin before being cured has a thixotropic index
within a range of 1.4 to 2.5. The light absorbing layer 10
covers part of the first surface 11 and part of the upper
electrode layer 2 (the light absorbing layer 10 can also
further cover at least part of the side surface of the light
emitting unit 6 and at least part of the side surface of the
photodiode 7). The light absorbing layer 10 can absorb part
of reflected light that is reflected by the light permeable
element 8 or the surrounding wall 5.

Specifically, the light absorbing layer 10 can be inorganic
or organic materials each selectively absorbing a specific
wavelength of light, and can particularly be materials
absorbing wavelengths of light emitted by the light-emitting
unit 6 (e.g., the light emitting unit 6 can emit a light having
a wavelength between Al and A2, and the light absorbing
layer 10 can absorb the light having a wavelength in a
spectral range that covers the wavelength of Al-A2). In
addition, a reflectance of the light absorbing layer 10 with
respect to a light emitted from the light emitting unit 6 is
preferably 50% or less (preferably 10% or less). In one
embodiment, a selected light absorbing layer 10 can be a
polymer material such as a silicone resin or an epoxy resin
that both containing an infrared absorbent. The infrared
absorbent can be an organic or an inorganic powder, such as
a nano-carbon black or an organic infrared absorbent (as
shown in FIG. 6), and the mass fraction of the infrared
absorbent is 5% to 20%. The resin material can be the
silicone resin, such as a methyl-containing silicone resin or
a phenyl-containing silicone resin, and the methyl silicone
resin having excellent heat resistance is preferred.

Furthermore, by fully coating or partially coating the light
absorbing layer 10 on a variation area of the surface of the
substrate 1, the light reflected by the light permeable element
8 can be decreased to a certain degree. Accordingly, the light
current generated by the surface reflection of the substrate 1
can be basically ignored, and the surface of the substrate 1
at this time can be defined as the same state.

In addition, as shown in FIG. 5 and FIG. 6, if the light
emitting unit 6 can emit an infrared light having a wave-
length of 950 nm, the infrared light can be divided into a
light 1.1 and a light 1.2. The light .1 is absorbed by the light
absorbing layer 10 after being reflected by the light perme-
able element 8. The light [.2 can be reflected by the light
permeable element 8 and reaches the photodiode 7 so that
the light current is generated. Due to the surface roughness
of the substrate and the occupied area of the die-bonding
layer B may have a little difference for each of the light
source package structures, it may result in the divergence of
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the light current for each of the light source package
structures. Accordingly, when the surface of the substrate 1
and the occupied area of the die-bonding layer B can be
covered by the light absorbing layer 10, and therefore a
divergent light current distribution can be converged accord-
ingly. It provides a better solution to reduce the individual
difference for each of light source package structures in
manufacturing process.

Furthermore, as shown in FIG. 4, the light source package
structure 100 is defined as a control group, and the light
source package structure 100 having the light absorbing
layer 10 is defined as a first experimental group as shown in
FIG. 5. The light source package structure 100 having a high
reflectance coating layer instead of having the light absorb-
ing layer 10 is defined as the second experimental group.
The high reflectance coating layer is formed by curing the
composite resin made of the resin and light reflecting
particles mixed therewith, and the light reflecting particles
can be one or more combinations of white powders such as
white carbon black, aluminum oxide, titanium dioxide, or
barium sulfate, but it is not limited thereto. The mass
fraction of the light reflecting particles is about 10% to 50%.
If a coating thickness of the high reflectance coating layer is
different, then the reflectance of the high reflectance coating
layer is also different. Accordingly, the content of the light
reflecting particles can be optimized and adjusted according
to the actual situation.

The silicone resin can be the methyl-containing silicone
resin or the phenyl-containing silicone resin, and the methyl
silicone resin having excellent heat resistance is preferred.
The composite resin before being cured has rheological
properties and has a thixotropic index within a range of 1.4
to 2.5. The composite resin before being cured has a
viscosity within a range of 1600 mPa-s to 3000 mPa-s. The
high reflectance coating layer after being cured has a reflec-
tance with respect to a light having a wavelength of 500 nm
to 950 nm, and the reflectance is greater than 80% (e.g., the
high reflectance coating layer is a mixture of an addition-
reaction silicone resin and a white reflective material). The
light absorbing layer 10 is formed by mixing the epoxy resin
and the infrared absorber such as the carbon black, and then
the light absorbing layer 10 is cured after mixing. The
carbon black has a mass fraction that is between 5% and
30%. The carbon black has a reflectance with respect to a
light having a wavelength of 500 nm to 950 nm, and the
reflectance is less than 10%. The resin for the high reflec-
tance coating layer or the light absorbing layer preferably
has the properties of excellent heat resistance and low
outgassing characteristic. Accordingly, a contaminated prob-
lem, such as the photodiode and the light emitting units are
contaminated by the volatile organic small molecules, can be
avoided.

Compared with the control group, the light current gen-
erated by the photodiode 7 of the first experimental group is
decreased by 22.7% on average, and the light current
generated by the photodiode 7 of the second experimental
group is increased by 16.5% on average. Furthermore,
compared with the control group, a light current variation
generated by the photodiode 7 of the first experimental
group is decreased by 51.1%, and a light current variation
generated by the photodiode 7 of the second experimental
group is decreased by 7.9%.

According to the above data, it can be known that the light
absorbing layer 10 and the high reflectance coating layer
each can converge the light current distribution. The prin-
ciple is that the high reflectance coating layer or the light
absorbing layer 10 each can shield a light reflection surface
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inside of the light source package structure 100, the upper
electrode layer 2, the die-bonding adhesive layer B, and a
side of the light emitting unit 6, etc. The high reflectance
coating layer and the light absorbing layer 10 each has a
good consistency in reflection or in absorption of light so
that the influence of optical properties caused by variations
such as variations of roughness of the upper electrode layer
2 and variations of an overflow area of the die-bonding
adhesive layer B can be decreased. The high reflectance
coating layer and the light absorbing layer 10 each can
completely or partially cover a die-bonding conductive
adhesive so that the die-bonding conductive adhesive can
prevent a silver ion migration problem in the high tempera-
ture and high humidity environment from affecting the
reliability of the light source package structure 100.

Based on the material property, the high reflectance
coating layer has an uneven surface such as wrinkles and/or
depressions during the coating and the curing processes,
such that the light reflectance is influenced by the uneven
surface. Since the light absorbing layer 10 is provided to
absorb light, the light absorption is not influenced by its
surface structure (i.e., does not result in a greater absorption
change), and therefore the light current distribution of the
light absorbing layer 10 is relatively convergent. Accord-
ingly, the light absorbing layer 10 has a greater convergence
effect than the high reflectance coating layer.

In addition, in the present embodiment, the high reflec-
tance coating layer or the light absorbing layer 10 each can
be defined as a coating layer. The coating layer needs to have
rheological properties before being cured so that the coating
layer can be fully coated on the substrate 1 or other areas
(such as an inside of an arc-shaped metal wire, a gap
between the photodiode 7 and the surrounding wall 5). The
coating layer also can cover the die-bonding adhesive layer
B and has a certain fillet height formed on the side of the
light emitting unit 6. That is, the high reflectance coating
layer and the light absorbing layer 10 have different thick-
nesses and coating areas so that a difference between the
high reflectance coating layer and the light absorbing layer
10 are provided. Accordingly, the light current distribution
of'the light source package structure 100 is affected (e.g., the
light current distribution of the photodiode is converged).

In conclusion, the light source package structure of the
present disclosure implements a structure that is different
from a TO-CAN (Transistor Outline-CAN) package struc-
ture to meet different requirements nowadays.

The foregoing description of the exemplary embodiments
of the disclosure has been presented only for the purposes of
illustration and description and is not intended to be exhaus-
tive or to limit the disclosure to the precise forms disclosed.
Many modifications and variations are possible in light of
the above teaching.

The embodiments were chosen and described in order to
explain the principles of the disclosure and their practical
application so as to enable others skilled in the art to utilize
the disclosure and various embodiments and with various
modifications as are suited to the particular use contem-
plated. Alternative embodiments will become apparent to
those skilled in the art to which the present disclosure
pertains without departing from its spirit and scope.

What is claimed is:

1. A light source package structure, comprising:

a substrate including a first surface and a second surface
that is opposite to the first surface;

an upper electrode layer disposed on the first surface of
the substrate;
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a light emitting unit and a photodetector both disposed on
the upper electrode layer and spaced apart from each
other, the light emitting unit provided for emitting a
light, the photodetector provided for detecting a
reflected light;

a surrounding wall disposed on the first surface of the
substrate and surrounding the light emitting unit and
the photodetector;

a light permeable element disposed on the surrounding
wall to cover the light emitting unit and the photode-
tector, the reflected light being reflected by the sur-
rounding wall or the light permeable element; and

a coating layer being coated on a part of the first surface
and a part of the upper electrode layer, wherein the
coating layer is configured to absorb or reflect at least
a part of the reflected light so as to converge a light
current distribution of the photodetector.

2. The light source package structure according to claim
1, wherein the light emitting unit is configured to emit a light
having a wavelength of A1-A2, and the coating layer is
configured to reflect or absorb the part of the reflected light
in a spectral range that covers the wavelength of A1-A2.

3. The light source package structure according to claim
1, wherein the coating layer further covers at least part of a
side of the light emitting unit or at least part of a side of the
photodetector.

4. The light source package structure according to claim
1, wherein the coating layer is a light absorbing layer formed
by a resin and a light absorbent mixed therewith, and the
resin before being cured has a viscosity within a range of
600 mPa's to 6000 mPa-s, wherein the resin before being
cured has a thixotropic index within a range of 1.4 to 2.5,
and wherein the light absorbing layer has a light reflectance
is less than 10% with respect to a light having a wavelength
of 500 nm to 950 nm.

5. The light source package structure according to claim
1, wherein a reflectance of the light absorbing layer with
respect to the light emitted by the light emitting unit is less
than or equal to 50%.

6. The light source package structure according to claim
1, wherein a reflectance of the light absorbing layer with
respect to the light emitted by the light emitting unit is less
than or equal to 10%.

7. The light source package structure according to claim
1, wherein the coating layer includes a resin and an infrared
absorbent mixed therewith.

8. The light source package structure according to claim
7, wherein the infrared absorbent is a nano-carbon black or
an organic infrared absorbent, and the mass fraction of the
infrared absorbent is 5% to 30%.

9. The light source package structure according to claim
7, wherein the resin is a methyl-containing silicone resin or
a phenyl-containing silicone resin.

10. The light source package structure according to claim
1, wherein the coating layer is a high reflectance coating
layer that is formed by a resin and a plurality of light
reflecting particles mixed therewith, wherein the resin
before being cured has a viscosity within a range of 1600
mPa-s to 3000 mPa-s, wherein the resin before being cured
has a thixotropic index within a range of 1.4 to 2.5, and
wherein the high reflectance coating layer has a reflectance
is greater than 80% with respect to a light having a wave-
length of 500 nm to 950 nm.

11. The light source package structure according to claim
10, wherein the resin is a methyl-containing silicone resin or
a phenyl-containing silicone resin.
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12. The light source package structure according to claim
10, wherein the light reflecting particles is selected from the
groups consisting of white carbon black, aluminum oxide,
titanium dioxide, and barium sulfate.

13. The light source package structure according to claim
10, wherein the mass fraction of the light reflecting particles
is about 10% to 50%.

14. The light source package structure according to claim
1, wherein the surrounding wall is made of a liquid crystal
polymer, and the surrounding wall is annular with a step
structure, the surrounding wall includes:

an upper tread surface arranged away from the substrate;

an upper riser surface connected to an inner edge of the
upper tread surface;

a lower tread surface disposed at an inner side of the upper
riser surface, wherein a distance between the lower
tread surface and the first surface is less than a distance
between the upper tread surface and the first surface;

at least one accommodating groove arranged between the
lower tread surface and the upper riser surface; and

a lower riser surface connected to an inner edge of the
lower tread surface and arranged away from the upper
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tread surface, wherein the lower riser surface and the
first surface jointly define a receiving space;
wherein the light source package structure includes an
adhesive disposed inside of the at least one accommo-
dating groove, and the light permeable element is
disposed on the lower tread surface and is spaced apart
from the upper riser surface, and wherein the light
permeable element is fixed on the surrounding wall
through the adhesive.
15. The light source package structure according to claim
1, wherein the light emitting unit is a vertical cavity surface
emitting laser (VCSEL) or an infrared LED, and the pho-
todetector is a photodiode.
16. The light source package structure according to claim
1, wherein the light permeable element is a transparent glass
plate and a light-diffusing layer disposed on the transparent
glass plate.
17. The light source package structure according to claim
1, further comprising a die-bonding adhesive layer disposed
between the light emitting unit and the upper electrode layer,
and the die-bonding adhesive layer is partially covered by
the coating layer.



